Genetic and biochemical studies with mutants of mammalian cells affected in microtubule-related proteins other than tubulin: mitochondrial localization of a microtubule-related protein.
In Chinese hamster ovary cells, stable mutants exhibiting specific resistance or collateral sensitivity towards the various microtubule inhibitors podophyllotoxin, colchicine, griseofulvin, taxol, nocodazole, vinblastine, and maytansine have been isolated. A number of independent mutants selected for resistance to podophyllotoxin and colchicine contain electrophoretically altered forms of two proteins, P1 and P2, of relative molecular masses of approximately 63 000 and 69 000, respectively. The proteins P1 and P2 have been shown to be microtubule related by a number of different genetic and biochemical criteria and are among the major proteins of Chinese hamster ovary cells, being present in approximately equimolar amounts with tubulin. In addition, a griseofulvin-resistant mutant contains a novel mutation (presumably nonsense) which reduces the relative molecular mass of a protein, P5 (relative mass congruent to 200 000), by about 20 000. Specific antibodies to protein P1 have been raised and cross-reactivity studies show that a similar protein is also present in cells from all vertebrate species examined, viz. man, monkey, mouse, Chinese hamster, Syrian hamster, and chicken. Immunofluorescence studies with anti-P1 and anti-tubulin antibodies show that, in interphase cells from various species, the P1 antibody reacts specifically with mitochondria whose overall cellular distribution is strikingly similar to the distribution of microtubules. The mitochondrial localization of the microtubule-related protein P1 provides strong suggestive evidence regarding the existence of a chemical and functional linkage between these two structures, with protein P1 playing an important role in this linkage. Some implication of these results are discussed and it is suggested that mitochondria play an important role in the dynamics of microtubules.